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b = 10.626 (2) A 
c = 13.623 (3) A 
a = 90.03 (3)° 
= 91.50 (3)° 

Y = 97.85 (3)° 

V = 1135.1 (4) A' 

Data collection 

Bmker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Slieldrick, 2003) 
T^„ = 0.974, r„„^ = 0.981 

Refinement 

R[F^ > 2a{F^)] = 0.048 

wR(F^) = 0.151 

S = 0.98 

5175 reflections 

346 parameters 



Z = 2 

Mo Ka radiation 
jLt = 0.12 mm^' 
r = 123 K 

0.22 X 0.19 X 0.16 mm 



18299 measured reflections 
5175 independent reflections 
4025 reflections with / > 2cr(/) 
Ri„, = 0.032 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„„, = 0.68 e A"^ 

Ap„i„ = -0.49 e A"' 



Key indicators: single-crystal X-ray study; T = 123 K; mean fT(C-C) = 0.002 A; 
R factor = 0.048; wR factor = 0.151; data-to-parameter ratio = 15.0. 

In the title compound, C23Hi9N80*-BF4^, one pyridine N 
atom is protonated. Two intramolecular N— H- ■ N hydrogen 
bonds occur. In the crystal, intermolecular N— H- ■ -N 
hydrogen bond links neighboring C23Hi9NgO^ units into cyclic 
supramolecular dimers while C— H- ■ O hydrogen bonds hnk 
the C23HigN80"^ units into a two-dimensional supramolecular 
network structure. 

Related literature 

For the synthesis and crystal structure of the precursor ligand, 
l,3-bis(bis(2-pyridyl)methylene)amino)urea, see: Manoj et al. 
(2005). For a tetranuclear iron(II) complex based on a 
derivative of the title compound, see: Wu et al. (2009). 




Experimental 

Crystal data 

C23Hi9NsO*-BF4" Triclinic, PI 

Mr = 510.27 a = 7.9187 (16) A 



Table 1 

Hydrogen-bond geometry (A, °). 



D- 


H - .4 




D-H 


H- - A 


D-A 


D-H- - A 


Nl- 


-HI-- 


■N7' 


0.90 (2) 


1.92 (2) 


2.792 (2) 


163.5 (15) 


N3- 


-H30- 


- -N8 


0.88 (2) 


1.99 (2) 


2.658 (2) 


132.1 (19) 


N4- 


-H40- 


--N6 


0.83 (2) 


2.02 (2) 


2.640 (2) 


132 (2) 


C2- 


-H2- - - 


Ol" 


0.93 


2.41 


3.083 (2) 


129 (1) 


C18 


-H18 


■ - -Ol'" 


0.93 


2.46 


3.355 (2) 


162 (1) 



Symmetry codes: (i) —x. — _v + 1.-^ + 1: (ii) — x, — y + 2, — z + 1; (iii) x, y — 1, z. 



Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT- 
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
XP in SHELXTL (Sheldrick, 2008); software used to prepare 
material for publication: SHEEXE97. 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: EZ2251). 
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2-[({[Bis(pyridin-2-yl)methylidene]hydrazinecarbonyl}hydrazmylidene)(pyridiii-2- 
yl) methyl] pyridinium tetrafluoroborate 

J, Zhang 
Comment 

Recently, the ligand l,3-bis(bis(2-pyridyl)methylene)ainino)urea and its derivatives have been employed to assembly 
clusters with novel topological structures and interesting magnetic and photomagnetic properties (Wu et ah, 2009). In our 
attempt to synthesize a tetranuclear square iron cluster based on the ligand l,3-bis(bis(2-pyridyl)methylene)amino)urea and 

Fe^^(BF4)2.4H20, the title compound was obtained unexpectedly. Herein, we report the crystal structure of l,3-bis(bis(2- 
pyridyl)methylene)amino)urea tetrafluoroborate (I). 

The geometry and labeling scheme for the crystal structure of the title complex are depicted in Figure 1. The molecular 
structure comprises a [C23Hi9N80]^ cation and a charge balancing anion [BF4]". In the molecular structure, one pyridine 
nitrogen was protonated by one hydrogen. The cation adopts an EE configuration about the hydrazine bonds which is similar 
to its precursor l,3-bis(bis(2-pyridyl)methylene)amino)urea (Manoj et al, 2005). 

The C— O bond length is 1.2157 (18) A. The C— Nhydrazine double bond lengths are 1.297 (2) and 1.301 (2) A, respect- 
ively. There are two intramolecular N — H - N hydrogen bonds. A relatively strong intermolecular N — H - N hydrogen bond 
hnks two neighboring [CisHigNgO]^ units into a cyclic supramolecular dimer. In addition, C — H - 0 hydrogen bonds link 
the [C23Hi9N80]^ units into a two-dimensional supramolecular network structure as shown in Figure 2. 

Experimental 

The title complex was prepared as following: a methanol solution (5 ml) of [Fe^VBF4)2]-4H20 (60 mg, 0.2 mmol) was 
added slowly to a MeOH suspension (20 ml) containing the ligand l,3-bis(bis(2-pyridyl)methylene)amino)urea (84 mg, 0.2 
mmol). After stirring 30 min, the mixture was then carefully filtered and the resulting solution was kept at room temperature 
for about two days, producing colorless block-shape crystals of (1) with high yield (ca 60%). 

Refinement 

The coordinates of the three H atoms bound to three nitrogen atoms were found from difference Fourier maps and refined 
freely. H atoms bound to C atoms were placed using the HFIX commands in SHELXL-97 , with C — H distances of 0.93 A. 
All H atoms were allowed for as riding atoms with C/iso(H) = \ 2U^„{C). 
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Figures 




Fig. 1 . A view of (I) with the unique atom-labelling scheme. Displacement ellipsoids are 
drawn at the 30% probability level. 



Fig. 2. A view of part of the crystal structure of (I) along the c axis, showing two-dimensional 
supramolecular structure through formed by N — H - N and C — H---0 hydrogen bonds. 



2-[({[Bis(pyridin-2-yl)methylidene]hydrazinecarbonyl}hydrazinylidene)(pyridin- 2-yl)methyl]pyridinium tetra- 
fluoroborate 



Crystal data 

C23H19N8O+BF4- 
M,-= 510.27 
Triclinic, PI 
Hall symbol: -P 1 
CI = 7.9187 (16) A 
6= 10.626 (2) A 
c= 13.623 (3) A 
a = 90.03 (3)° 
13 = 91.50 (3)° 
y = 97.85 (3)° 

V= 1135.1 (4)A^ 



_-3 



Z = 2 

P(000) = 524 
Dx= 1.493 Mgm" 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 3505 reflections 
6 = 2.3-26.7° 
|i = 0.12 mm ' 
T= 123 K 
Block, colorless 
0.22 X 0.19 X 0.16 mm 



Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and CO scans 

Absorption correction: multi-scan 
{SADABS; Sheldrick, 2003) 



= 0.974, r„. 



0.981 



18299 measured reflections 



5175 independent reflections 

4025 reflections with/> 2a(/) 
i?i„t = 0.032 



/; = -10^10 

yt = -13^13 
/ = -17^17 



Refinement 



Refinement on F 



Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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Hydrogen site location: inferred Irom neighbouring 

sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = 1/bVo^) + (0.1033P)2 + 0.3032P] 

where P = (Fo^ + 27^0^3 

(A/a)max< 0.001 

Apmax = 0.68 e A"^ 
Apmin = -0.49eA"2 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d's in cell parameters are only used when they are defmed by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

Refinement. Refinement ofF^ against ALL reflections. The weighted /f-factor wR and goodness of flt S are based on F^, convention- 
al /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > a(i^) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, /{-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


^iso*/^eq 


HI 


-0.020 (3) 


0.896 (2) 


0.6632(16) 


0.033 (6)* 


H30 


0.224 (3) 


0.592 (2) 


0.5650(17) 


0.041 (6)* 


H40 


0.141 (3) 


0.567 (2) 


0.3285 (17) 


0.038 (6)* 


01 


0.07813 (16) 


0.75955 (10) 


0.40804 (8) 


0.0215 (3) 


Nl 


0.05189 (17) 


0.93425 (12) 


0.70991 (9) 


0.0151 (3) 


N2 


0.16150(16) 


0.75693 (12) 


0.60077 (9) 


0.0149 (3) 


N3 


0.17522 (17) 


0.65646 (12) 


0.54249 (9) 


0.0147 (3) 


N4 


0.16693 (18) 


0.56751 (12) 


0.38758 (10) 


0.0164 (3) 


N6 


0.15116(17) 


0.43582 (12) 


0.22247 (9) 


0.0178 (3) 


N7 


0.20613 (16) 


0.14392(12) 


0.42932 (9) 


0.0154 (3) 


N8 


0.32921 (18) 


0.55934 (13) 


0.69471 (10) 


0.0210(3) 


N5 


0.21894 (16) 


0.46491 (12) 


0.43220 (9) 


0.0147 (3) 


C13 


0.24217(19) 


0.36556 (14) 


0.38154(11) 


0.0143 (3) 


C8 


0.27284 (19) 


0.65124 (14) 


0.74875 (11) 


0.0163 (3) 


C19 


0.22420 (19) 


0.34758 (14) 


0.27322(11) 


0.0152 (3) 


C14 


0.29165 (19) 


0.26067 (14) 


0.44455 (11) 


0.0142 (3) 


C20 


0.2835 (2) 


0.24569(15) 


0.22615 (12) 


0.0193 (3) 


H20 


0.3378 


0.1878 


0.2621 


0.023* 


C15 


0.4159 (2) 


0.28667 (15) 


0.51871 (11) 


0.0175 (3) 


H15 


0.4729 


0.3685 


0.5276 


0.021* 


C5 


0.2903 (2) 


0.93506 (16) 


0.81632(12) 


0.0219 (4) 


H5 


0.3817 


0.8971 


0.8408 


0.026* 


CI 


0.13426(19) 


0.66862 (14) 


0.44403 (11) 


0.0152 (3) 



R[f- > 2cj(F^)] = 0.048 
wi?(i^) = 0.151 

5' =0.98 

5175 reflections 
346 parameters 
0 restraints 
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U.Ul jy {p) 


A AAO^ /"T^ 

U.UUZj (^/J 


—A AA'77 /"A^ 

U.UUZ / yp) 


A AAAQ /"A^ 

u.uuuy (^oj 




An 1 ^^ r\\ 
U.UjZI (luj 


U.UZ ID \y ) 


A A 1 

U.UlZJ {<S ) 


A AA 1 1 /'7\ 

— U.UUl 1 (/J 


A AAA/;: /'7\ 

U.UUUo ( /) 


A AA77 /'^\ 

—U.UUZ / ip) 


CiU 


A mo 1 /o\ 

u.uzoi (yj 


U.Uzoo \y ) 


A Al 

U.Ul JO (o ) 


A AAOA /'7\ 

\j.\j\jZK) {/) 


A AAl 1 /n\ 

— U.UUjI {/) 


A AA/1 yl /A\ 

U.UU44 (p) 


r^i 1 




A AO 1 c /c^ 
U.UZ lc> \p ) 


U.UZ40 \ y ) 


A AACA /"^^ 

U.UUoU y/) 


—A AA^Q 

U.UUjo y/) 


A AA^7 /"^^ 

U.UUj / \/) 




A Al 1 A /Q\ 


A AO 1 0 rQ\ 

V.VZLZ (o) 


A Al QC rQ\ 

U.U lyj (p) 


A AA04 /"^^ 
U.UUZ4 y/ ) 


A AAAQ 

U.UUOo y/ ) 


—A AA^A /"A^ 

U.UUjU yp) 






A AT 1 /I /'0\ 

U.UZ14 (y ) 


U.Uzoo (y ) 


U.UUjo (/J 


A AA 1 1 i'Q\ 

—U.UU 11 [p) 


A Al 77 /'7\ 
— U.UlZZ {/) 


C4 


0.025 / (9) 


A A'IA'> /AX 

0.0302 (9) 


A A'> O /AX 

0.0252 (9) 


A AA 1 1 

0.0013 (7) 


A AACC d'n\ 

—0.0055 (7) 


A A 1 1 A 

—0.0130 (7) 


Bl 


0.0283 (11) 


0.0281 (11) 


0.0357 (12) 


0.0049 (9) 


-0.0021 (9) 


-0.0079 (9) 


Fl 


0.0849 (13) 


0.1169(15) 


0.0361 (8) 


0.0202(11) 


-0.0023 (8) 


0.0033 (9) 


F2 


0.0329 (6) 


0.0449 (7) 


0.0360 (6) 


0.0037 (5) 


-0.0016 (5) 


-0.0140 (5) 


F3 


0.0313(7) 


0.0607 (9) 


0.0918(12) 


0.0014(6) 


-0.0033 (7) 


-0.0231 (8) 


F4 


0.0708 (12) 


0.0280 (8) 


0.174(2) 


0.0124 (7) 


0.0381 (12) 


-0.0134 (10) 



Geometric parameters (A, °) 




01— CI 


1.2157(18) 


Nl— C2 


1.337 (2) 


Nl— C6 


1.357 (2) 


Nl— HI 


0.90 (2) 


N2— C7 


1.301 (2) 


N2— N3 


1.3481 (18) 


N3— CI 


1.3820(19) 


N3— H30 


0.89 (2) 


N4— N5 


1.3557(17) 


N4— CI 


1.378 (2) 


N4— H40 


0.82 (2) 


N6— C23 


1.339 (2) 


N6— C19 


1.349 (2) 


N7— C18 


1.3418(19) 


N7— C14 


1.343 (2) 


N8— C12 


1.335 (2) 


N8— C8 


1.353 (2) 


N5— C13 


1.297 (2) 


C13— C19 


1.489 (2) 


C13— C14 


1.495 (2) 



C5— C4 


1.389 (2) 


C5— H5 


0.9300 


C16— C17 


1.381 (2) 


C16— H16 


0.9300 


C6— C7 


1.488 (2) 


C17— C18 


1.385 (2) 


C17— H17 


0.9300 


C9— CIO 


1.385 (2) 


C9— H9 


0.9300 


C18— H18 


0.9300 


C12— Cll 


1.387 (2) 


C12— H12 


0.9300 


C2— C3 


1.380 (2) 


C2— H2 


0.9300 


C23— C22 


1.383 (2) 


C23— H23 


0.9300 


C22— C21 


1.383 (2) 


C22— H22 


0.9300 


CIO— Cll 


1.374 (3) 


CIO— HIO 


0.9300 
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Co — cy 




Co — C/ 


1 A OA /">\ 

1.4oU (zj 


ciy — czu 


1 1C\C\ 






C20 — C21 


1.384 (2) 


C20 — ^H20 


0.9300 


C15 — C16 


1.393 (2) 


C15 — ^H15 


0.9300 


C5 — C6 


1.384 (2) 


"\Ti 


ili.IU (14j 


Ml XJ1 


I 1 T /I /1\ 

II /.O (14J 


r^a Ml XJ1 
Co — Nl — ^Ml 


1 1 A 1 /I /l\ 

119.Z (14J 


t~^n ATT ~KJ1 

C/ — iN/ — JNj 


ITA AT /'1'3\ 

IzU.Uz (li) 


JNz — JN J — CI 


110.// (^lij 


XTO XT'! XJI A 

JNz — JN J — i±i\) 


1 0A /; /"I <^ 
IzU.O (IjJ 


CI — Ni — i±i\) 


1 O 1 A / 1 C\ 

Izl.y (15J 


JN5 — JN4 — CI 


1 1 A TO /l '3\ 

liy.zo (li) 


M^ M/1 U/IA 

JN J — JN4 — rl4U 


111 T ^ 1 
Izl. / (lOJ 


M/1 XJ/1A 

CI — JN4 — ^rl4U 


118.4 (lOJ 


/^Ti M/; 1 n 

Czi — JNo — ciy 


llO 1A/1/1\ 

iio.iy (14) 


1 O MT /"^ 1 /I 

CIS — JN / — C14 


llO lA/llA 

116. lU (li) 


Clz — JNs — Co 


11*7 /;o /i/i\ 
11 /.DO (14) 


MC M/l 

Cli — JNS — JN4 


1 TA TO /1 1t\ 

IzU. /z (li) 


JN 5 — C 1 i — C 1 y 


ITT TT ^^ A\ 

Iz /. /i (14) 


MC 1 "J 1 /I 

JNj — CI J — C14 


IIT *'1'5\ 

Uz.DD (li) 


Ciy — Cli — Ci4 


1 1 A TT /I 

lly. /z (li) 


XTQ C^Q r^Q 

JN o — Co — cy 


1 T 1 OA /"I 

Izl. /U (14) 


"\TO r^o r^n 
JN 8 — Cs — C / 


11/; TO /ITA 

llo.io (li) 


r^o r^Q r'n 
cy — Co — C / 


1 T 1 A A /"\ A\ 
Izl.yU (14) 


XT/: /^1Q r^'^f\ 
JN 0 — C i y — CzU 


Izl. 03 (14) 


M/: /^ 1 O /^ T2 

JNO — ciy — ci J 


11/: 'TA /"I 'I'x 
110. /U (li ) 


/^T A /^ 1 n 1 

c/u — c 1 y — c 1 J 


iTi /;t/'1/1\ 
Izl.oi (14) 


MT /^ 1 /I /^ 1 C 

JN / — C14 ClD 


ITT /IT ^1 A\ 

illAl (14) 


MT A /^i 1 
JN / — C14 — CI J 


I 1 T TO /I 

II /.Z8 (li) 


/^ii 

CI J — C14 — Cli 


ITA TT /1T\ 

IzU.zz ( li) 


/^O 1 /^">A /^ 1 A 

c/1 — CzU — ciy 


1 1 A 1 1 /l C\ 

liy.il (ID) 


/^T 1 /^TA mA 

CZ 1 — CzU — HZU 


1 TA T 

IzU.i 


/^1 A /^1A XJOA 

Ciy — CzU — ^rlzU 


1 TA 1 

IzU.i 


C14 CO — ClO 


1 1 o A/; /I /i\ 
llB.yo (14) 


/^1 /I /^1 C XJ1 c 

C14 — CI J — ^rll J 


1 TA C 

IzU.D 


ClO — CI J — avz) 


1 T A C 

IzU.D 


r^a r^c r^A 
Co — CD — C4 


1 1 A OO /I /i\ 

119.06 (lo) 


/^/c f^z uc 
Co — C5 — H5 


1 TA 1 

IzU.l 


C4 — C5— H5 


120.1 


01— CI— N4 


121.74(14) 


01— CI— N3 


124.77 (14) 


N4— CI— N3 


113.48(13) 


C17— C16— C15 


118.44(14) 


C17— C16— H16 


120.8 
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i^l 1 XJ1 1 

CI 1 — ^ril 1 


A AIAA 

u.yiuu 


i^'l 1 XT'! 1 

Czi — xlZi 


A AIAA 

u.yiuu 


Ci — C4 


l.i /o (i) 


KjJ XTj 




C4 — H4 


0.9300 


Bl — F4 


1.342 (3) 


Bl — F3 


1 373 (3) 


Bl — Fl 


1.390 (3) 


Bl — F2 


1.391 (3) 


f~^\C, f~^\n LJI'7 

ClO — CI / — Ml / 


1 TA A 

lzU.4 


/^io /^n xjn 
Clo — CI / — Ml / 


1 OA /I 

lzU.4 


clu — cy — Co 


1 1 O AO /I C\ 

iio.yo (IjJ 


clu — cy — My 


1 TA C 

IZU.J 


c^Q r^c\ uo 

Co — cy — ^My 


1 TA ^ 
IZU. J 


JN / — Clo — CI / 


Izz.ol (14J 


r^\Q XJ1 0 

JN / — Clo — ^Mlo 


llo.O 


r^'xn /^io Tuio 
C 1 / — C 1 o — M 1 o 


1 1 O 

1 lo.o 


r^n /^o 
JNz — C/ — Co 


1Z0.D4 (14) 


r^n r^a 
JNz — C / — Co 


111 ■^A /I 

11 l.iU (lij 


/^o r^n r^i^ 
Co — C /—Co 


1 TA 1 C / 1 

IzU.l J (li) 


JN 0 — C 1 Z — C 1 1 


1 T/l 1 T /I <C\ 

lz4.1i (lo) 


JN 0 — C 1 Z — M 1 Z 


I 1 T A 

II /.y 


1 O XJ1 1 

CI 1 — Clz — ^Mlz 


I 1 T A 

II /.y 


"\T1 /^T /"'I 

JN 1 — Cz — CJ 


1 TA 1 A /I 

IzU.lU (lo) 


"\T1 XT'! 

JN 1 — Cz — ^Mz 


1 1 A A 

uy.y 


/^"i /^o XJ1 
Ci — Cz — ^Mz 


1 1 A A 

iiy.y 


JN 0 — Czi — Czz 


1 Tl 1 O /I £\ 

Izi.lo (lo) 


JNo — Czi — MZi 


1 1 O /I 

1 lo.4 


/"^T) Lm 
CzZ — Czi — MZi 


1 1 O /I 

1 lo.4 


r^rs-t /^'Tl /^T3 

Cz 1 — Czz — Czi 


1 1 O OA /I C\ 
llO.Oy (Ij) 


Cz 1 — Czz — Mzz 


1 0A /; 
IzU.o 


/~">0 /""li 

Czi — Czz — Mzz 


1 TA a 

IzU.o 


cii — CIO — cy 


1 1 A /I C\ 

119.63 (15) 


1 A XJ1 A 

CI 1 — ClU — ^MIU 


1 TA T 

IzU.z 


/^n 1 A TU 1 A 

cy — C 1 U — M 1 U 


1 TA T 

IzU.z 


ClU — CI 1 — Clz 


IIT Q A /1C\ 
11 /.64 (ID) 


C^\(\ f^W U11 

C 1 U — C 1 1 — M 1 1 


1 T 1 1 

Izl.l 


0 1 XJ1 1 

Clz — CI 1 — ^Ml 1 


1 T 1 1 

Izl.l 


i^Tl i^TI /^TA 

CzZ — Cz 1 — CzU 


1 1 O T 1 /l C\ 

US. /I (ID) 


/^Tl /^Ol LJOI 

Czz — Cz 1 — Mz 1 


1 TA C 

IzU.o 


CzU — Cz 1 — Mz 1 


1 TA C 

IzU.o 


r^A r^i 

C4 — Ci — Cz 


1 1 O HA /I ti\ 

llo.o4 (lo) 


C^A <^-3 TT'J 

C4 — Ci — Mi 


1 TA n 
IzU. / 


/"'I T T'> 

Cz — Ci — Wi 


120.7 


C3— C4— C5 


120.25 (16) 


C3— C4— H4 


119.9 


C5— C4— H4 


119.9 


F4— Bl— F3 


113.43(19) 


F4— Bl— Fl 


108.7 (2) 
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C15— C16— H16 


120.8 




F3- 


-Bl— Fl 




107.76 (19) 


Nl— C6— C5 


117.93(14) 




F4- 


-Bl— F2 




110.79(19) 


Nl— C6— C7 


116.20(13) 




F3- 


-Bl— F2 




108.98 (17) 


C5— C6— C7 


125.70 (14) 




Fl- 


-Bl— F2 




106.95 (17) 


/"'IT /"'lO 


1 1 n /I /i\ 
iiy.zD (14) 












Hydrogen-bond geometry (A, °) 














D—n-A 




D— H 




n-A 


D-A 


D—n-A 


Nl— H1-N7' 




0.90 (2) 




1.92(2) 


2.792 (2) 


163.5 (15) 


N3— H30-N8 




0.88 (2) 




1.99 (2) 


2.658 (2) 


132.1 (19) 


N4— H40-N6 




0.83 (2) 




2.02 (2) 


2.640 (2) 


132 (2) 


C2— H2-01" 




0.93 




2.41 


3.083 (2) 


129.(1) 


C18— H18-01'" 




0.93 




2.46 


3.355 (2) 


162.(1) 



Symmetry codes: (i) -x, -y+1, -z+1; (ii) -x, ->^2, -z+1; (iii) x,y-\,z. 
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